Identification of a role for actin in translational fidelity in yeast.
Numerous studies have suggested a role for actin in translation, but the molecular details of this role are unknown. To elucidate the function(s) of actin in translation, we have studied 25 isogenic, conditional yeast actin mutants. Strikingly, analysis of these mutants indicates that none of those tested have conditional growth defects caused by reduced rates of protein synthesis; and analysis of latrunculin A-treated wild-type cells indicates that even complete disruption of the actin cytoskeleton has no significant effect on the rate of translation. However, analysis of the effect of the 25 actin mutations on fidelity and sensitivity to translation inhibitors identified two mutations ( act1-2 and act1-122) that cause a significant reduction in the fidelity of translation, as assayed by nonsense suppression, and several mutants that are sensitive to paromomycin, which affects translational fidelity. Translation elongation factor 1A (eEF1A) also has a role in fidelity, and in the presence of excess eEF1A four of the mutants ( act1-2, act1-20, act1-120, and act1-125) are even more sensitive to paromomycin, while one mutant ( act1-122) becomes less sensitive. Together, these findings suggest that actin may not be important for the rate of translation, but may have a critical role in ensuring translational fidelity.